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Brief Technique ReportsTranslocation of a single coronary artery from the nonfacing sinus
in the arterial switch operation: Long-term patency of the
interposition graftIgor E. Konstantinov, MD, PhD,a Tyson A. Fricke, BMedSci,a Yves d’Udekem, MD, PhD,a and
Dorothy J. Radford, MBBS, MD,b Melbourne and Brisbane, AustraliaIn the current era, a single coronary artery originating from
one of the facing sinuses is no longer a risk factor for the
arterial switch operation (ASO) in high-volume units.1,2 Al-
though an anterior looping or a commissural malalignment in-
creases the distance between the original coronary orifice and
neoaorta,1,3,4 both anatomic variations can still be managed
successfully by means of tube reconstruction of the single cor-
onary artery with autologous pericardium or aorta.3,4 How-
ever, a single coronary artery originating from a nonfacing
sinus presents a rare yet significant problem, often making
ASO impossible. Herein we describe a successful translocation
of the single coronary artery with an interposition graft, with
a documented patency at 20 years of follow-up.
CLINICAL SUMMARY
Between May 1983 and January 2009, 720 ASOs were
performed at the Royal Children’s Hospital in Melbourne.FIGURE 1. Schematic of anatomy of the single coronary artery before (A) and a
with interposition graft. Ao, Aorta; MLV, morphologic left ventricle; MRV, mor
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The Journal of Thoracic and CarTwenty-one (2.9%) of 720 had double ASOs for congeni-
tally corrected transposition of the great arteries. Two
(9.5%) of 21 had a single coronary artery arising from the
nonfacing sinus of Valsalva. Both had ventricular septal de-
fects and Ebstein’s anomaly of the morphologically tricus-
pid (systemic) valve.
One neonate died after an unsuccessful attempt to translo-
cate the single coronary artery during double ASO and con-
comitant coarctation of aorta repair. Another patient had
pulmonary artery (PA) banding at 2 months of age. He
was planned for a double-switch procedure at 3 years of
age. However, during the operation, the ASO was deemed
impossible because of the long distance from the PA to the
coronary artery (Figure 1, A). Instead, he underwent PA
debanding, systemic tricuspid valve replacement with
a 27-mm St Jude mechanical prosthesis (St Jude Medical,
Minneapolis, Minn), ventricular septal defect closure, and
placement of an epicardial pacemaker. He had rapidly pro-
gressive heart failure with a systemic ventricular ejection
fraction of 10% and multiple episodes of pulmonary edema
and was listed for transplantation within 3 months of surgi-
cal intervention. On July 5, 1989, the patient underwent
a Senning procedure and ASO with single coronary artery
translocation using 6-mm bovine carotid artery (Artegraft,
North Brunswick, NJ) and PA repair with autologous
pericardium (Figure 1, B). The Lecompte maneuver was
not possible because the main PA could not reach the prox-
imal aorta. Thus the neo-PA was left behind the neoaorta.fter (B) the double-switch operation and translocation of the coronary artery
phologic right ventricle; PA, pulmonary artery; RA, right atrium.
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FIGURE 2. Coronary angiogram showing patent interposition graft and coronary arteries (A) and their relationships to the ascending aorta and mechanical
prostheses (B and C).
Brief Technique ReportsThe patient subsequently underwent replacement of the
prosthesis with a 29-mm ATS device (ATS Medical, Inc,
Minneapolis, Minn) in 1997, aortic valve replacement with
a 25-mm ATS device in 2006, and epicardial pacemaker
change in 2001 and 2006. In November 2009, he was admit-
ted with shortness of breath (SOB). Echocardiographic anal-
ysis demonstrated a systemic ventricular ejection fraction of
35%. Because patients after ASO might not have classic an-
gina pectoris symptoms and pacing makes detection of myo-
cardial ischemia by means of electrocardiographic analysis
impossible, the SOB can be the only symptom of myocardial
ischemia. Coronary angiography was performed on Novem-
ber 5, 2009, and demonstrated a patent interposition graft
and coronary arteries (Figure 2). The patient has been anti-
coagulated with a combination of aspirin and warfarin since
graft implantation. The cause of his SOB was likely a fluid
overload as the patient’s symptoms improved significantly
with diuretics and afterload reduction therapy, and he con-
tinues to do well.DISCUSSION
A single coronary artery originating from the noncoronary
sinus is rare, yet it presents a challenge during ASO.
Tension-free anastomosis of the coronary artery to the neo-
aorta is often impossible without an interposition graft. Thus
these patients might be regarded as ‘‘unswitchable’’ because
of the coronary anomaly. Failure of the morphological right
(systemic) ventricle would leave transplantation or a me-
chanical assist device as the only option.
This report demonstrates that a successful double-switch
operation can be achieved in a patient with a single coronary1194 The Journal of Thoracic and Cardiovascular Surartery originating from the nonfacing sinus with an excellent
long-term result. A long-term patency of the coronary
arteries can be achieved with a bovine carotid artery interpo-
sition graft. The graft remained patent and free of calcifica-
tions during a 20-year period despite 2 subsequent
intracardiac procedures. The bovine carotid artery conduit
was first described in 1966 and has been used extensively
in vascular surgery as an arteriovenous graft for hemodialy-
sis through the 1970s and 1980s before it was replaced with
expanded polytetrafluoroethylene grafts.5 Recently, an inter-
est in the bovine carotid artery graft has been renewed.5 The
graft is presently available in 6-, 7-, and 8-mm diameters
with lengths of 15 to 45 cm (Artegraft; Artegraft, Inc, North
Brunswick, NJ). The graft might be a valuable alternative in
rare patients with a single coronary artery undergoing ASO,
particularly when autologous tissues are not available.
The original operation was performed in 1989 by
Dr Roger Mee.References
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